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Nonlinear systems of polynomial equations arise naturally in many applied settings. The solution sets 
to these systems over the reals are often positive dimensional spaces that in general may be very 
complicated yet have very nice local behavior almost everywhere. Standard methods in real algebraic 
geometry for describing positive dimensional real solution sets include cylindrical algebraic 
decomposition and numerical cell decomposition, both of which can be costly to compute in many 
practical applications.  In this talk, we communicate recent progress towards a Monte Carlo framework 
that provides a probabilistic method for exploring such real solution sets. After describing how to 
construct probability distributions whose mass focuses on a variety of interest, we show how state-of-
the-art Hamiltonian Monte Carlo methods can be used to sample points near the variety that may then 
be magnetized to the variety using endgames. We conclude by showcasing trial experiments using 
practical implementations of the method in the probabilistic programming language Stan. 
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